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In the filling machine (A), a photoelectric tube (10) 
provided on a side of a roll (r) passes light when the remaining 
packaging paper (p) wound as the roll (r) is scarce, and for 
example an alarm is issued a prescribed time period after the 
passing of light, so that the operator is notified. 

A roll inlet (A 5 ) is formed at the back of the filling 
machine (A) , and when the remaining packaging paper (p) is scarce, 
a new roll (r) is carried into by a carrier (11), so that the 
packaging paper (p) is continuous. 

A detector (12) is provided on a side of the roll inlet 
(A 5 ), and a holder (h) for a roll (r) passes in front of the 
detector ( 12 ) when the roll (r ) is brought into the f illingmachine 
(A) by the carrier (11) (see Fig. 2). 

Note that the detector (12) turns on when it detects the 
S pole of a magnet and turns off when it detects the N pole. 
The detector determines the kind of the roll (r) as will be 
described. 

Now, the roll (r) will be described. 

As shown in Figs. 3, 4, and 5, as the roll, there are a 
jumbo roll (r 1 ) having a large number of turns of packaging paper 
(p), and a normal roll (r 2 ) having a smaller number of turns 
of packaging paper (p) . 
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A holder (h x ) for holding the jumbo roll (ri) having the 
large number of turns of the packaging paper (p) has a large 
diameter (F=180 mm according to the embodiment). 

The shaft (13) of the jumbo holder (h x ) has a magnet (mi) 
5 on its one end, and the S pole of the magnet is directed outward. 

A holder (h 2 ) for the normal roll (r 2 ) having the smaller 
number of turns of the packaging paper (p) has a smaller diameter 
(F=85 mm according to the embodiment) than that of the holder 
(hi) . 

10 The shaft (14) of the normal holder (h 2 ) has a magnet (m 2 ) 

on its one end and the N pole of the magnet is directed outward. 

Therefore, when a new roll to be carried by the carrier 

(11) into the roll inlet (A 5 ) is a jumbo roll (ri), the detector 

(12) turns on and when the new roll is a normal roll (r 2 ), the 
15 detector turns off. 

Now, how to change the timing of notifying the operator 
of the scarcity of the packaging paper (p) depending on the kind 
the roll will be described. 

Fig. 6 is a diagram of an electrical interconnection 
20 configuration to issue an alarm in different timings depending 
on the kind of the roll. 

The line <1> represents a circuit that identifies a roll 
and transmits a signal from the detector (12) to a PLC (15), 
so that the on-off states of the detector (12) and the PLC (15) 
25 are in synchronization. 
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The line <2> represents a circuit that counts the number 

of products (a) produced by the filling machine (A) , ( 21 ) 

represents an oscillator that oscillates a pulse every time one 

product (a) is produced, (22) a contact that turns on when the 
5 photoelectric tube (10) passes light in response to a reduction 

in the diameter of the roll , and ( 23 ) a counter that counts pulses 

from the oscillator (21). 

The line <3> represents a circuit that sets an initial 

value for a counter in each line, (31) represents a contact that 
10 synchronizes with the on-off state of the PLC (15), (32) a get 

at which an arbitrary initial value (300 according to the 

embodiment) is set, and (33) a counter. 

The line <4> represents a circuit that issues an alarm, 

(41) represents a normally closed contact that is- always in an 
15 on state while the filling machine (A) operates, (42) a contact 

that turns on in response to light passed through the 

photoelectric tube (10), and (43) an alarm. 

The reference numeral (50) represents a main routine part 

that controls the timing of letting the alarm (43) go off, (51) 
20 a B-type contact that turns on and off contrary to the on-off 

state of the PLC (15), (52) a get at which an arbitrary ending 

value ( 500 according to the embodiment ) is set, and (53) a counter. 

The reference numeral ( 54 ) represents a contact that synchronizes 

with the on-off state of the PLC (15), (55) a get at which an 
25 arbitrary ending value (400 according to the embodiment) is set. 



and (56) represents a counter. When the value of any of the 
counters (53) and (56) reaches the set ending value, the alarm 
(43) goes off. 

Note that the counters ( 23 ) , ( 33 ) , ( 53 ) , and ( 56 ) are always 
5 in synchronization and take the same value. 

In this way, when a jumbo roll (r x ) is set in the filling 
machine (A), the detector (12) turns on, and the signal turns 
on the PLC (15) . 

When the PLC (15) turns on, the contacts (31) and (54) 
10 also turn on in synchronization with the PLC, and conversely 
the B-type contact (51) turns off (see (a) in Fig. 7). 

While a lot of packaging paper (p) still remains in the 
roll, the photoelectric tube (10) is shielded from light and 
in an off state, and the contacts (22) and (42) are also in an 
15 off state. 

At the time, in the line <2>, a pulse signal from the 
oscillator (21) is not transmitted to the counter (23) and is 
not counted. 

Meanwhile, in the line <3>, the initial value "300" set 
20 at the get (32) is added to the counter (33), and "300" is also 
added to the other counters (23), (53), and (56). 

Then, as products (a) are produced using the filling 
machine (A) , when the packaging paper (p) becomes scarce, light 
passes through the photoelectric tube ( 10 ) , and the contact ( 22 ) 
25 turns on, so that in the line <2>, the pulse signal from the 




oscillator (21) is transmitted to the counter (23) . Therefore, 
the counter (23) starts counting from "301." 

Then, the other counters (33), (53), and (56) synchronize 
with this and every time a pack of product (a) is produced, the 
5 counters are incremented. 

In the line <4>, the contact (42) turns on in response 
to light passed through the photoelectric tube (10), so that 
the get (55) conducts through the contact (54). 

When the count of the counter (56) reaches "400" set as 
10 the ending value at the get (55), the alarm (43) goes off and 
notifies the operator of the scarcity of the remaining packaging 
paper (p) (see (b) in Fig. 7). 

Now, for a jumbo roll (rx) , when light passes through the 
photoelectric tube (10) in response a thinned state of roll, 
15 100 more products (a) are produced after that (for about one 
minute after the passing of light) and the scarcity of the 
remaining packaging paper (p) is notified to the operator. 

If then a normal roll (r 2 ) is set in the filling machine 
(A) , the detector ( 12 ) is in an off state, and the PLC ( 15 ) remains 
20 in an off state. 

Therefore, the contacts (31) and (54) turn off, and 
conversely, the B-type contact (51) turns on (see (a) in Fig. 
8). 

If a lot of packaging paper (p) still remains in the roll, 
25 and the photoelectric tube (10) is in an off state, the contact 
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(22) is also in an off state, and in the line <2>, the pulse 
signal from the oscillator ( 21 ) is not transmitted to the counter 

(23) and is not counted. 

Note that since the contact (31) is in an off state, the 
5 initial value set at the get (32) in the line <3> is not added 
to the counter (33), and the initial value in the counter (33) 
is still "0." The initial values at the other counters (23), 
(53), and (56) are also "0." 

When the packaging paper (p) becomes scarce, which causes 
10 light to pass through the photoelectric tube ( 10 ) , and the counter 
(23) starts to count from "0" in the line <2>, the counters (33) , 
(53), and (56) are also incremented at the same time. 

When the count in the counter (53) reaches "500" set at 
the get (52) , the alarm (43) goes off and notifies the operator 
15 of the scarcity of the remaining packaging paper (p) (see (b) 
in Fig. 8) . 

Meanwhile , for a normal roll ( r 2 ) , when light passes through 
the photoelectric tube (10), and 500 more products (a) are 
produced after that (for about five minutes after the passing 
20 of light), the operator is notified of the scarcity of the 
packaging paper (p). 
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